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Abstract 

This paper attempts to identify those species of Lepidoptera that have colonised Britain and 
those that have may have become extinct during the twentieth century. Reasons for these 
changes are discussed and changes in the Lepidoptera fauna in relation to native and non-native 
plants, along with regional changes, are briefly examined. 


Introduction 

Over time it would be expected that the number of species recorded from any given 
area would change either through the processes of colonisation and extinction, or as 
new species are discovered. This is the case with Britain. By comparing the number 
of species covered in books on the British Lepidoptera (moths and butterflies) fauna 
over the last 100 years or so (see Table 1) it is apparent that over 540 species have 
been added to the British list. To put this another way, on average about five species 
have been added each year. This total includes many species that have been added 
through taxonomic changes or occurred on one or just a few occasions, or species that 
have not become established. This review, however, describes the changing fauna of 
Britain in the twentieth century by considering adventive and immigrant species that 
have become established in the wild (the colonisers) and those species that have 
become extinct or for which there is no recent record. 


Source 

No. of Species 

Meyrick (1895) 

2061 

Meyrick (1928) 

2143 

Heslop (1964) 

2404 

Bradley & Fletcher (1979) 

2501 

Bradley (2000) 

2604 


fable 1: Number of species on the British list by publication Note: Some of these publications 
include the few species found in Ireland that are not found in Britain. 

Methods 

In this review, species have been divided into broad classes according to information 
(or lack of) on previous history and nature of arrival in Britain. There is a degree of 
guesswork about the species considered and it may be argued that some could be 
attributed to different categories and others added. 

The colonisers 

This category includes species that have become established as breeding species in 
the wild in this country either through the assistance of man (the adventives), for 
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example through accidental introduction, or through immigration. It must be borne in 
mind when considering some of the tables, that some species could have become 
established in the country before they were discovered. 

Transitory residents 

Species have also been included in this review if they were established for at least a 
ten year period and subsequently died out (the exception to this being any species 
since 1990 as not enough time has elapsed). 

Overlooked species, additions through taxonomic considerations, species with no 
confirmed records and species that have not become established 

Species that were (or probably were) overlooked residents in this country are not 
covered by this review. The Southern Chestnut Agrochola haematidea (see Haggett 
& Smith, 1993) and Bactra Jacteami (see Heckford, 1998) are examples of species 
that could fall into this category. Another group of additions not included are those 
species that have been added through taxonomic considerations. Examples include 
Sorhagenia janiszewskae (see Bradley, 1963) and Lesser Common Rustic 
Mescipameci didyma (see Jordan, 1986). There are also, perhaps rather surprisingly, 
a few species on the British list for which there is no confirmed British record, e.g. 
the Ash Shoulder Knot Scotochrosta pulla (see Bradley, 2000). Two further 
categories of species are the adventive and immigrant moths that have not become 
established, e.g. Eccopsia effractellci (see Agassiz, 1996a) and Cydia cimplanci (see 
Heckford, 1993) respectively are examples of these. Neither of these groups are 
considered here. 

Species considered extinct (or no recent record) 

This category covers those species thought to be extinct or for which there is no recent 
record (and may well be extinct) in the period from 1900 onwards. 

Changes in the Lepidoptera fauna from 1900 to 1999 
The colonisers 

Of the approximately 540 additions to the British list, 89 species are considered to 
have become established colonisers through immigration or established adventives 
between 1900 and 1999, although three of these species have subsequently become 
extinct (see Table 2 and Appendix 1). 

A number of species could be added to this list of 89. For example, it is uncertain 
when the Vine’s Rustic Hoplodrina ambiguci became established. This moth is not 
included as it was first recorded in 1879 and was later found along the south coast. It 
was long regarded as an immigrant, at most temporarily established. After about 1940 
it spread rapidly inland (Bretherton, Goater & Lorimer, 1983). The Waved Black 
Pcirascotici fuliginaria is similarly not included. This moth was considered a great 
rarity usually found near docks or in cellars, although it is now more widely recorded. 
It was not until 1931 that this moth’s true habitat and principal foodplant were 
discovered (Bretherton, Goater & Lorimer, loc. cit.). 
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Date class 

Total no. of new colonisers 

Thirty year combined total 

1900-1909 

3 


1910-1919 

2 


1920-1929 

6 

11 

1930-1939 

10 

18 

1940-1949 

11 

27 

1950-1959 

14 

35 

1960-1969 

7 

32 

1970-1979 

14 (-1) 

35 (-1) 

1980-1989 

8 (-2) 

29 (-3) 

1990-1999 

14 

36 (-3) 

Total 

89 (-3) 



Table 2: Summary of Lepidoptera colonisers from 1900 to 1999. Figures in parentheses represent 
the number of colonising species that have subsequently become extinct. 


Extinctions (or no recent record) 

From 1900 onwards, the present review identifies 62 species of Lepidoptera have 
either become extinct or for which there is no recent record and may well be extinct 
(see Table 3 and Appendix 2). An additional four species could be added to this total. 
These four ( Stenoptinea cycmeimannorellcr, Scrobipalpula diffluellcc, Gnorimoscherna 
streliciella ; Scythris fuscoaeneci) are little known in this country, but were probably 
resident and may now be extinct. Fewer species are included as extinct in recent years 
as it is very difficult to determine whether or not a species has been lost in such a 
comparatively short time. For example, the Orange Upperwing Jociia croceago , 
which is not included in the tables, has not been seen in recent years, despite 
considerable survey effort. The last confirmed sighting was in 1994 (A. Spalding, 
pers. comm.). It is still hoped that this species will be refound in this country. This 
total compares with that of Leverton (2001) who suggests that about 65 species of 
moths are thought to have become extinct since reliable records began around 150 
years ago. 

It is possible that some of the species listed may be overlooked and may yet be 
refound in this country. This is illustrated by the rediscovery of the micro-moth 
Trifurcula beiniei which had not been seen since 1935 when it was recorded at 
Southampton (Emmet, 1986). In 2000, a single adult was found at Southsea (J.R. 
Langmaid, pers. comm.). 

A few species have not been included as their status since 1900 is uncertain, e.g. 
Stigmellci despercitellci (Frey). Vacated mines, possibly of this species, were found by 
S.C.S. Brown at Dover in the 1960s (reported to M. Chalmers-Hunt in a letter dated 
17th January 1971), but recent searches of the area have failed to find the species (D. 
O’Keeffe, pers. comm.). The status of Celyplia doubledayana and Scyfliris ciccidellci 
since 1900 are similarly open to question as no confirmed records could be researched 
during the period since that date. 
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Date class 

Total no. of species considered 
to be extinct or possibly extinct 

Thirty year combined total 

1900-1909 

8 


1910-1919 

7 


1920-1929 

6 (+2) 

21 (+2) 

1930-1939 

9 (+1) 

22(+3) 

1940-1949 

(1) 

15 (+4) 

1950-1959 

6 

15 (+2) 

1960-1969 

13 

19(+1) 

1970-1979 

9 

28 

1980-1989 

2 

24 

1990-1999 

2 

13 

Total 

62 (+4) 



Table 3: Summary of extinctions or species not recorded from 1900 to 1999. Figures in parentheses 
represent the number of species that are little known in this country, but may now be extinct. 


It is apparent from Tables 2 and 3 that there are a number of peaks (when data are 
treated on a decade by decade basis) in both numbers of colonisers and possible 
extinctions, though these peaks do not seem to coincide. Interestingly there is almost 
an inverse correlation, i.e. when there are more apparent extinctions there are less 
species colonizing and vice versa. 

Regional changes 

When examining the broad distribution of change of the colonisers and extinctions 
in this review, a pattern of change becomes apparent. In both cases south-eastern 
England and southern England have by far the highest totals of gains and apparent 
losses (Tables 4 and 5). This suggests that it is these areas were there is greatest 
turnover in the fauna. Part of this change is undoubtedly due to proximity to the 
continent (i.e. it is comparatively easy for a species to establish itself from abroad), 
but the figures imply that changes in these regions dominate overall change in the 
country, be it through the effects of climate or/and habitat loss or change. 

This change is likely to be even greater as it has been beyond the scope of this 
review to examine the colonisers and extinctions within the faunas of individual 
regions, but these regional distribution changes are undoubtedly happening. This 
is probably most easily demonstrated at a county level, for example McCormick 
(2001) lists a number of species that have not been seen in Devon for many years, 
along with many recent additions to the county. Further examples are given in 
Asher et al (2001), who discuss distribution changes and trends in butterfly 
species, and by Agassiz (1996b) who discusses invading Lepidoptera, giving 
examples of the geographical patterns of spread in the British Isles of various 
species. 
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Region 

Total no. of species 

South-east (includes Kent, Surrey, Sussex, South Essex and Middlesex) 

53 

South (includes Hampshire, Isle of Wight, Dorset and Berkshire) 

17 

South-west (includes Cornwall and Devon) 

7 

East Anglia (includes Norfolk, Suffolk and North Essex) 

4 

East Midlands (includes Huntingdonshire and Cambridgeshire) 

3 

West Midlands (includes Derbyshire. Cheshire) 

2 

North-west (Cumbria) 

1 

North-east (Yorkshire) 

1 

Mid Scotland (Perthshire) 

1 


Table 4: Colonising Lepidoptera on a regional basis (1900 to 1999) 


Region 

Total no. of species 

South-east (includes Sussex, Kent, Surrey and South Essex) 

23 (+1) 

South (includes Somerset, Dorset, Hampshire, Isle of Wight, Wiltshire, 
Buckinghamshire, Berkshire and Oxfordshire) 

12 (+1) 

East Anglia (includes Norfolk and Suffolk) 

9 (+1) 

East Midlands 

(includes Huntingdonshire, Cambridgeshire, Northamptonshire, 
Lincolnshire and Nottinghamshire) 

8 

West Midlands 

(includes Gloucestershire, Herefordshire and Worcestershire, Staffordshire and Cheshire) 7 

North-east Scotland (includes Moray) 

2 (+1) 

South-west (Devon) 

1 

North-west (Cumbria) 

1 

South Wales (Glamorgan) 

1 

North Wales (Caernarvonshire) 

1 


Table 5: Summary of extinctions or species not recorded from 1900 to 1999 on a regional basis. 


Reasons for change 

The colonisers 

Discussing additions to the British list of Lepidoptera has long been a popular topic 
and one that has been covered by a number of authors over the years, e.g. Ford (1949). 
Ellerton (1970) and Agassiz (1992) discuss additions to the British list of 
microlepidoptera (smaller moths), and de Worms (1951 &1963) and Mere (1961) 
discuss macrolepidoptera (larger moths) additions, the latter considering England 
only. Leverton (2001) also lists the presumed gains (and losses) of resident British 
microlepidoptera, giving 58 apparent gains (and 30 apparent extinctions). 

Mere (1961) suggested many of the “new” species were associated with introduced 
foodplants. Table 6 shows that this is a trend that has clearly continued, many of the 
species that have become established over the last century are associated with non¬ 
native plants. Moreover, there is also a hint from the data collated that this trend may 
be on the increase. 
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Date class 

Polyphagous 

Tree/shrubs 

Low-growing plants 

and grasses 

Other, 
including 
ferns, leaf 
litter etc. 



Native 

Non-native 

Native 

Non-native 


1900-1909 

i 

i 




i 

1910-1919 



i 



i 

1920-1929 


2 

3 

i 



1930-1939 

i 

1 

3 

5 



1940-1949 


2 

4 

1 

2 

2 

1950-1959 

i 


1 

4 

1 


1960-1969 


2 

4 

1 



1970-1979 


3 

5 

5 


1 

1980-1989 


1 

5 

2 



1990-1999 


1 

6 

6 

1 


Total 

3 

13 

32 

25 

4 

5 


Table 6: Number of colonising Lepidoptera by foodplant type (1900 to 1999). 


It is interesting to note that conifers and evergreens were popular in Victorian times 
but went out of fashion during the first half of the 20th century. These came back into 
vogue again particularly during the 1960s with the development of garden centres. 
With the development of the single market in the European Union (EU) countries, an 
extensive trade in plants between Britain and other EU countries has developed, with 
the Netherlands, Spain, Italy, Denmark, France and Germany being significant 
sources of nursery stock. British nurseries also obtain plants from outside Europe (A. 
Halstead pers. comm.). Twelve species that have become established since 1959 are 
associated with conifers (including cypresses and junipers). 

Although 36 species have probably colonised following the introduction of a non¬ 
native host plant (either with the foodplant or because the foodplant has been widely 
planted, and this could be aided by planting of the foodplant on the continent enabling 
colonisation through immigration), over 40 species have arrived that feed on long 
established native foodplants. One of the most likely explanations for this is climate 
change. As early as 1961, Mere speculated that the most likely cause of colonisations 
around that time was an increase in spring, summer and autumn temperatures. 

Climate change has been considered as influencing changes in Lepidoptera 
distribution by a number of authors, de Worms (1963) discusses climate change, 
noting that there had been an apparent northward movement of certain species which 
had only then recently been recorded in the British Isles on the continent and that this 
had been correlated with a small but significant warming-up of the average 
temperature in Northern Europe over the previous 30 years. Burton (1998 & 2001) 
also discusses apparent responses of European insects to climate change and has 










THE CHANGING FAUNA 


55 


evidence of 245 species of macrolepidoptera and Pyralidae whose breeding 
distributions have altered. Some of these species have spread irrespective of habitat 
loss. Burton (2001) concludes that “alterations in geographical ranges of various 
insects do not in themselves prove without doubt that such distributional changes are 
due to the effects of climate change, but their broad correlation with known climatic 
oscillations over the past two centuries.. .is highly suggestive that climate has been a 
primary influence in many cases”. 

Parmesan et al (1999) analysed distributional changes over the past century of non- 
migratory species of butterfly whose northern boundaries were in northern Europe 
and whose southern boundaries were in southern Europe or northern Africa and 
suggested that many butterfly species in the northern hemisphere are shifting 
northwards in response to a common environmental change and that this is increased 
temperature. They point out that Europe has warmed by about 0.8°C during the last 
century and that predicted increases for this century are considerably higher and 
consequently could be a major influence in shifting species’ distributions. Fifteen 
species of resident British butterflies have shown substantial expansions in range 
recently. Fox et al (2001) suggest that climate appears to be the main factor causing 
butterflies to spread and note that average spring and summer temperatures in Britain 
have increased by 1.5 and 1°C respectively in the past 25 years. These climatic 
influences are likely to have a similar effect on many moth distributions. 

Habitat change is also likely to have provided opportunities for some colonising 
species, de Worms (1963) suggested that the White-banded Carpet Spargania luctiiata 
had probably been able to gain a foothold in this country due to the growth of its 
foodplant wherever large tracts of woodland had been cut-down in southern England. 
The species is still resident and is found particularly in conifer plantations. Habitat 
change may also explain why the Sussex Emerald Thalera funbrialis continues to 
maintain a foothold in Britain. The building of the nuclear power stations on 
Dungeness has altered the shingle habitat and provided suitable conditions for this 
species, conditions that do not appear to be present elsewhere in the country. 

Extinctions (or no recent record) 

A wide range of causes has been suggested as resulting in the extinction (or possible 
extinction) of individual species. These broadly include development, drainage, 
woodland clearance, coniferisation, agricultural change and intensification, 
management changes or a lack of management, fire, parasite load (combined with 
another influence), habitat fragmentation and climate change. Fox (2001) summarised 
the changing fortunes for butterflies, and to a lesser extent moths, in recent decades 
and identified four main causes of these changes. These arc habitat loss; management 
changes; fragmentation and isolation; and climate. 

Habitat loss through the intensification of agriculture, large-scale commercial 
forestry using 11011 -native trees and urban development has resulted in the wholesale 
loss of semi-natural habitats and their associated faunas. Many habitats are now 
reduced to isolated remnants. For example, as long ago as 1951, large scale 
afforestation had been recognised as the greatest danger to Brcck district species 
(Bretherton, 1951). Bretherton also stated that conifer planting “is of course a 
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menace to local species in other places too”, citing two species, the Clifden Nonpareil 
Catocala fraxini and the Lunar Double Stripe Mimicici lunaris, both of which 
subsequently died out (although it is uncertain whether these species would have 
survived even if the conifers had not been planted in these areas). 

Many moths and butterflies have specific microclimate requirements. Changes in 
management can disrupt these conditions with a resultant loss of suitable habitat for 
individual species. This loss of habitat, either through destruction or change in 
management leads to fragmentation and isolation. Small isolated populations of 
individual species are more likely to become extinct as a result of chance events, e.g. 
fire, disease, unfavourable weather etc. Further to this, the chance of recolonisation in 
a fragmented landscape is greatly reduced which in turn could be compounded by 
climate change. Fox ( loc. cit.) suggests that most of the evidence for the effects of 
climate change is “circumstantial, relying on comparison of periods of large-scale 
distribution change with the concurrent climatic characteristics” and also that the 
relationships between climate and Lepidoptera are complex and remain unclear. 

Table 7 gives extinctions by foodplant type. Unlike recently colonised species, 
most extinct species are associated with native plants. Many of these plants are 
widespread, though some have a localised distribution. This association is, perhaps, 
what would be expected given the habitat loss, and fragmentation and isolation, and 
management changes suffered in the British countryside. 


Date class 

Polyphagous 

Tree/shrubs 

Low-growing plants 
and grasses 

Other, 
including 
ferns, leaf 
litter etc. 



Native 

Non-native 

Native Non-native 


1900-1909 

i 

3 


4 


1910-1919 


3 


4 


1920-1929 


2 

(i) 

3 (+1) 

i 

1930-1939 


4 


5 

i 

1940-1949 





i 

1950-1959 


4 


2 


1960-1969 


4 


8 

i 

1970-1979 


2 


7 


1980-1989 




2 


1990-1999 


1 


1 


Total 

i 

23 

a) 

36 

4 


Table 7: Number of extinctions (or species with no recent record) by foodplant type (1900 to 1999). 


Finally, Fox (loc. cit.) rightly remarks that the effects of collecting, atmospheric 
pollution and the use of insecticides are likely to be insignificant in the vast majority 
of cases. However, it is interesting to note that the total weight of pesticides sold for 
use in gardens grew by 70% between 1992 and 1997 and herbicides are now used 
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more intensively in gardens than in arable crops or in orchards, although insecticide 
use does appear to be decreasing (Ansell, Baker & Harris, 2001). It is not known 
what the effect of this is, if any, on Lepidoplcra populations at the local and at a 
wider level. 


Conclusions 

Change to the Lepidoptera fauna of this country has been a source of fascination for 
many years and there have been a number of recurring themes. 

For those species that have become established, the most regularly suggested 
factors are climate change and association with non-native plants. There is little doubt 
that the climate is changing and that insect populations and distributions will change 
in relation to these. Also, it is beyond question that gardening, tidying up of marginal 
habitats and amenity planting has increased in the latter half of the twentieth century 
and that this has created substantial areas of habitat for many species associated with 
non-native plants. Indeed, within urban conurbations there are areas where some plant 
species are now so widely planted that these could be described as either large areas 
of suitable habitat or fragmented habitat patches (such as parks, supermarket car parks 
etc.) with corridors (suburban gardens) for some of these species to utilise. 

Some species have established themselves naturally from the continent, and hence 
must have good powers of dispersal, enabling them to reach other suitable breeding 
situations in this country. Other species may not be so good at dispersal within their 
natural distribution, but have been introduced to a niche that was not previously 
occupied and hence have spread rapidly to occupy this. Some of these may eventually 
be restricted by climate requirements. 

Additions to the British fauna will continue. Some species are becoming more 
regularly recorded than formerly, for example the Tree-lichen Beauty Cryphia algae 
(which was probably only recorded on three occasions during the 19th century then 
not seen until 1991, Skinner (1998) reporting 22 others to 1998). Others such as the 
Humming-bird Hawk-moth Macroglossum stellatarwn have shown signs of surviving 
recent British winters. If climate change accelerates and the movement of non-native 
plants continues in its current fashion then the rate of colonisation of species to this 
country is very likely to increase. 

Whilst these colonisers may be seen as enriching our fauna, it is more worrying that 
a substantial number of our native species, part of our natural heritage, associated 
with native foodplanls and native habitats, are under threat or have become extinct 
during the last century. The specific reasons for these extinctions are often difficult to 
identify. Frequently mentioned culprits are development, agricultural change and 
intensification, woodland clearance and afforestation, management change (including 
inappropriate “conservation” management) or lack of management, habitat 
fragmentation and climate change or a combination of these. These threats seem 
likely to continue and, as our countryside evolves and changes, further extinctions it 
seems are sadly inevitable. It is difficult to predict which species are most at risk. 
However, there must be concern over severely localized species, for example 
the Reddish Buff Acosmetia caliginosa , species that appear to have declined 
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dramatically in recent years, for example Pale Shining Brown Polia bombycina and 
Bordered Gothic Heliophobus reticulata , and species susceptible to climate change, 
for example mountain top species. Other species are known to have extreme 
population and distribution fluctuations over a number of years, e.g. the Dotted Rustic 
Rhyacia simulcms and, whilst it is assumed that these species will come back as before 
(though this cannot be guaranteed), the general trend for many of these is unknown. 

It is apparent that all these influences are having most effect on the fauna of the 
southern half of England, particularly south-east and southern England, where change 
has been most rapid and dramatic. However, change is clearly happening throughout 
the country. 

Paradoxically some of the comparatively recent colonisers could be at risk in the 
not too distant future. For example there is a trend towards re-establishing “native” 
woodland or habitat at the expense of conifer plantations. Whilst this is generally to 
be commended, there are many conifer associates which have been resident in this 
country for decades (or longer) and could now be considered part of the natural 
heritage. This is surely a question of balance of land use and management. 

The British countryside is the result of man’s management of the land over 
hundreds of years, though it is perhaps the rate of change in recent decades which has 
been most damaging. A landscape approach is needed for the management of our 
countryside, aimed at ensuring that there is appropriately managed habitat to support 
our biodiversity and that this habitat is not fragmented but linked up. Climate change 
is still likely to play its part, but with a linked-up landscape it is possible that the 
effects will be reduced. 
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Appendix 1: Adventive or immigrant Lepidoptera species that have become established in Britain from 1900 to 1999 

Note; Appendices 1 and 2 do not consider species in the Channel Islands or Ireland. 
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This species has been noted as the occasional singleton prior to this date, but is not thought to have become established in Britain until 1998. 
This species may not be established, but it was also noted in the general area in 2000 and 2001. 









Appendix 2: Lepidoptera species considered extinct (or with no recent record) from 1900 to 1999 

Note: Four species, indicated by a dagger (f), have very few records in this country and their status is open to question. 
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A possible example of this species was found in 2002 in Kent. Confirmation is awaited (D.J.L. Agassiz pers. comm.) 









